Abstract Research suggests that women with Limited English Proficiency (LEP) and ethnic minority women are at increased risk of being inadequately informed of their mammogram result. The purpose of this study is to explore breast imaging centers' communication practices and assess how these centers accommodate women with low literacy and LEP. A 35-question survey was distributed to a national association of more than 700 breast health centers. Descriptive analysis of the overall sample and Fisher's exact or Chi squared testing to distinguish differences between subgroups were performed. Respondents from 206 centers completed questionnaires. 29 % of respondents stated that more than a quarter of their patients were black, 27 % of respondents stated that more than a quarter of their patients were Hispanic/Latina, and 13 % of respondents stated that more than a quarter of their patients had LEP. Overall, 18 % of respondents reported they do not routinely telephone patients with results, 15 % do not have multilingual staff or translators available to answer questions, and 69 % send result letters in English only. Of note, 69 % use patient navigators. Centers reported systemic strengths and barriers to clear communication of mammography results. Our findings are consistent with past investigations identifying a general need to improve the communication of breast imaging results and suggesting that result notification letters alone are inadequate in ensuring that every woman understands her personal results and follow-up plan.
The 1998 Mammography Quality Standards Reauthorization Act (MQSRA) requires that breast imaging centers clearly notify all patients of their results in writing within 30 days [16] . Despite this legislation, research suggests that many women do not accurately understand these written notifications [17, 18] . Women with LEP and those who first receive their result by letter instead of in person or by phone are less likely to understand their mammography results [18] . Women of black race and those of Hispanic/ Latina ethnicity, when compared with non-Hispanic white women, are also at increased risk of being less adequately informed about their result [6, 19] . Furthermore, research suggests that mammography result notification letters are written at levels too difficult for many patients to understand [20, 21] . This is particularly concerning because more than 1 in 3 US adults has limited health literacy [22] , with prevalence rates that are higher in poor and ethnic minority communities [22, 23] .
Prompt and clear communication of mammogram results may help reduce these disparities. Clear communication is also associated with more timely follow-up [1] , and patient navigators or case managers have been shown to enhance follow-up rates and understanding of mammography results, particularly among at-risk communities [15, [24] [25] [26] . Additionally, prompt communication is associated with greater patient satisfaction [2] [3] [4] [5] . In surveys of patients undergoing diagnostic and screening mammography, a majority of women expressed a preference for being notified immediately of their results by the radiologist [5, 27] . Women who reported receiving their result within 2 weeks, having easy access to someone who could answer questions, having results explained clearly, and not feeling anxious were more likely to report being more satisfied with how their results were communicated [2, 6] . This study's overall objective was to explore variations in communication practices in a large sample of breast imaging centers. We were interested in examining centers' verbal, written, and electronic protocols for communicating results to patients, and their procedures for contacting patients who do not follow-up after an abnormal screening exam. A secondary goal of this study was to assess how centers accommodate women with low literacy and LEP. Because low health literacy is disproportionately high among low-income, ethnic minority, and Limited English Proficiency population [22, 23] , we hypothesized that centers serving significant populations of these patients would be more likely to engage in practices that facilitate communication and follow-up, such as providing a telephone number for patients to call with questions and employing patient navigators and multilingual staff.
Methods
We created a 35-question survey, incorporating questions from the Survey of Mammography Facilities in Connecticut [28] The survey specifically asked about the following communication practices: how frequently centers notify patients in writing at the time of their mammogram; how often they inform patients verbally (in addition to the legally mandated written notification); whether they use case managers or patient navigators, and if so, whether these navigators can speak other languages; whether they provide women with a phone number to call with questions; and whether they offer callers the option of speaking with an operator or help desk. To elucidate practices conducive (or detrimental) to communication with LEP women, we asked whether the centers only sent notification letters in English; whether they had multilingual staff available to answer questions; and whether they offer callers the option to hear information or speak to a person in a language other than English. We also asked whether centers routinely (or rarely) telephone all patients about their results (though this question did not distinguish between studies conducted for diagnostic versus screening purposes) and further stratified this question by diagnostic severity (i.e., an incomplete study versus a highly suspicious result). The survey also asked how centers contact patients who do not return for diagnostic follow up after an abnormal mammogram, based on the severity of specific initial results.
The University of Miami Institutional Review Board granted our study an exemption from full board review, because the survey was about center practices and did not involve human subjects or individual patient health information. Prior to its distribution, the questionnaire was sent for comment to radiologists and administrators from four breast imaging centers in the community and in an academic setting.
Participants and Data Collection
Our sampling frame included all members of the National Consortium of Breast Centers, Inc. (NCBC), a national, nonprofit association of physicians, nurses, administrators, radiology technologists, and others involved in breast care (http://www.breastcare.org/). The NCBC was selected because it is a large national organization, with a leadership that was receptive to participating in our study. The NCBC has more than 2,000 members, representing 740 organizations involved in breast care services. Of these 740 breast health centers, 694 perform mammography. The others focus on other aspects of breast cancer diagnosis and treatment, or are breast cancer advocacy groups. The NCBC's membership thus includes approximately 8 % of the approximately 8,700 mammography facilities in the US [30] Of the NCBC centers that perform mammography, 688 (99 %) offer both screening and diagnostic services. The survey was distributed online via listserv three times, as well in person as on all 4 days of the Consortium's annual meeting in March 2010. We specifically requested that the survey be completed by the one person at the center with the most knowledge about how mammogram results are communicated. SurveyMonkey, a free online survey questionnaire tool, was used to distribute and manage the survey online (www.survey monkey.com). Respondents were asked to list their job title and center name and address in the survey. Survey responses were reviewed to ensure that only one survey was included from each center. If more than one survey was received from a center, the study team included the respondent with a stated position at the center most likely to represent front-line knowledge of the mammography notification process; duplicate responses were excluded. We arbitrarily decided on the following hierarchy for selection in such cases: medical director [ center administrator [ nurse [ radiologic technologist. We also asked at the beginning of the survey whether the center performed mammography; all of the respondents indicated that their centers did so.
Measures and Analysis
Either Fisher's exact or Chi squared tests for proportions were performed to test for possible associations between key characteristics and subgroups. SAS version 9.2 for Windows was used for statistical analysis. Type-I error rate for hypothesis testing procedures was set to 5 %.
We were specifically interested in evaluating associations between the use of different communication practices and each of the following center characteristics: a substantial LEP patient population; a substantial low-income patient population; a substantial black patient population; and a substantial Hispanic/Latina patient population. We asked each respondent to quantify the proportion of their patient population in different ethnic and socio-economic categories based on a quartile system. (For example, 25 % or less, 26-50 percent, 51-75 %, and greater than 75 percent). We defined ''substantial'' as 25 % or more of the center's population. For example, we classified centers that responded that 25 % or more of their patients were LEP as having a ''substantial'' LEP population. If the respondent indicated that 25 % or more of the center's patient population had Medicaid or no health insurance, then the center was considered as one that routinely served low-income women. We considered centers responding that 25 % or more of their patients were black to have a ''substantial'' black patient population, and centers responding that 25 % or more of their patients were Hispanic/Latina to have a ''substantial'' Hispanic/Latina population, and we conducted subgroup analyses to examine the responses of these specific centers.
Results 243 respondents from 228 mammography centers returned their questionnaires, yielding a response rate of 32.9 % (228/ 694). All respondents indicated that they were from centers that performed mammography. We excluded 15 respondents because they were from centers that submitted more than one response. Additionally, 22 centers (9.6 % = 22/228) were excluded from our final analysis dataset because their respondents answered fewer than 30 % of the survey questions. The analysis and the results included in our report thus include responses from 206 centers, or 30 % (206/694) of NCBC member centers.
Respondent and Center Characteristics Table 1 shows the distribution of centers by respondent job category, regional and demographic characteristics. Administrators comprised 51.9 % (n = 107) of the respondents. The largest group of centers was in the East North Central region (n = 34, 16.5 %). Most centers were not academically affiliated (n = 183, 88.8 %). More than a quarter of centers reported serving a patient population that was C25 % black 59, 28.6 %). More than a quarter of centers reported serving a patient population that was [25 % Hispanic/Latina (56, 27.2 %). The majority of centers reported that fewer than 25 % of their patients had LEP (n = 180, 87.4 %). More than 4 out of 5 reported participating in programs designed to increase screening among low-income women, but only 1 out of 5 reported that 25 % or more of their patients had Medicaid or no health insurance (44, 21.4 %). Slightly less than half (n = 92, 44.7 %) of our sample reported performing more than 1,000 mammograms per month. Table 2 displays a summary of overall sample responses to questions regarding whether centers notify patients immediately, whether they inform patients verbally (in addition to the legally mandated written notification), whether they use patient navigators, whether they provide women with a phone number to call with questions, and whether they offer callers to option of speaking with an operator or help desk. Key findings were that more than 2 out of 3 reported sending result notification letters solely in English, and not in other languages. Approximately 1 in 5 indicated that they always inform patients of results verbally, at the time of the appointment, while more than 1 in 10 indicated that they rarely or never inform patients of results in such a way. Table 3 displays responses regarding how centers contact patients about results, based on diagnostic severity. The question did not distinguish between diagnostic versus screening results. Table 4 displays respondents' answers to the survey's questions regarding what centers do when a woman with an abnormal mammogram does not return for her diagnostic follow-up study. Many respondents also noted in the comments that the centers also contact the patient's primary care physician or surgeon (n = 88) and/or send a certified letter to the patient (n = 44).
Communication Practices

Accommodations for Limited English Proficiency Patients
A majority of respondents (n = 175, 85 %) indicated that their centers have multilingual staff or medical interpreters available to answer questions. A minority (n = 81, 39.3 %) indicated that their center telephone lines offer callers the option to speak to someone or hear information in a language other than English. A minority (n = 62, 30.1 %) indicated that their centers mail result notification letters to patients in other languages, in addition to English. Fewer than 1 in 5 respondents (n = 39, 18.9 %) indicated that their centers used navigators or case managers with fluency in languages other than English.
Subgroup Analyses
We performed subgroup analyses to explore differences in communication characteristics by the following center characteristics: income/payor mix (i.e., C25 % of population uninsured or publicly insured); language diversity (i.e., C25 % of population with LEP); racial/ethnic minority status (i.e., serving a patient population that was a quarter or more Black/African-American or serving a patient population that was a quarter or more Hispanic/Latina).
Subset of Centers with a ''Substantial'' Low-Income Population
There were 44 centers serving a population in which 25 % or more had Medicaid or no insurance. These centers were more likely than centers with lower proportions of Medicaid and uninsured patients to report offering callers the option of speaking with a person in a language other than English (57.5 vs. 37.9 %, p = 0.036), but did not differ significantly from other centers in their other communication practices (all p [ 0.05). A higher proportion of these centers reported that they also send result notification letters in languages other than English, but our analysis of this variable did to reach statistical significance (43.2 vs. 27.6 %, p = 0.0657).
Subset of Centers with a ''Substantial'' Limited English Proficiency Population
There were 26 centers that reported serving a population in which more than 25 % or more of patients had LEP. These centers were more likely than centers serving a lower proportion of LEP patients to send letters in a variety of languages other than English (50 vs. 26.3 %, p = 0.0136). They were also more likely to offer callers the option of hearing information or speaking to a person in a language other than English (83.3 vs. 36.9 %, p \ 0.0001), to have multilingual staff or interpreters available to answer questions (100 vs. 85.7 %, p = 0.0484) and to employ multilingual case managers or patient navigators (60.9 vs. 18 %, p \ 0.0001).
Subset of Centers with a ''Substantial'' Black Population
There were 59 centers that reported that their patient populations were more than a quarter black. These centers were more likely than centers serving a smaller proportion of black patients to report providing a telephone number for women to call with questions about their mammogram results (98.2 vs. 86.4 %, p = 0.0122). A higher percentage of these centers reported that they routinely use case managers or patient navigators, but our analysis of this variable did not reach statistical significance (82.1 vs. 68 %, p = 0.0545).
Subset of Centers with a ''Substantial'' Hispanic/Latina Population
There were 56 centers that reported that their patient populations were more than a quarter Hispanic/Latina. These centers were significantly more likely than centers serving a lower proportion of Hispanic/Latinas to report sending letters in other languages in addition to English (46.4 vs. 24.8 %, p = 0.0048) and to offer callers the option of hearing information or speaking to a person in a language other than English (74.5 vs. 28.3 %, p \ 0.0001). Otherwise, these centers did not differ significantly from other centers in their communication practices.
Discussion and Contribution to the Literature
While most centers reported communication approaches that enhance women's understanding of their results, a concerning but not inconsequential minority of respondents reported practices that may present barriers to adequate follow-up care. These findings are consistent with past investigations identifying a general need to improve the communication of breast imaging results and suggesting that result notification letters alone are inadequate in ensuring that every woman understands her personal results and follow-up plan [18, 20, 21] . Practices that enhance understanding among patients of all literacy levels are important, given that approximately 17 percent of the US adult population-and a third of adults 65 and older-have ''below basic'' health literacy, i.e., an extremely limited ability to understand health information and navigate the health system without assistance [22] . Even though most people with low health literacy are white and US born (because they comprise the largest proportion of the population), low health literacy disproportionately affects African Americans and other ethnic minorities [22, 23] , as well as people with low incomes [22] . It is therefore especially important that centers serving low income and ethnic minority patients employ practices that have been identified as conducive to follow up and accessibility for patients with low literacy, such as using patient navigators or case managers, offering callers the option to speak with an operator who can direct them to the correct person, and making sure patients have the center's telephone number [24, 29, 31, 32] . Our overall finding that about 7 out of 10 respondents reported using navigators or case managers is therefore promising [15, 24, [33] [34] [35] [36] . It should be noted, however, that the qualifications and responsibilities of a ''navigator'' or ''case manager'' vary widely. We did not inquire as to the training of the person serving in this role (such as a nurse, social worker, or lay worker). Nor did we ask about the circumstances when the navigator or case manager intervenes in care (such as for all patients with abnormal results, patients with highly suspicious results, or patients with biopsies indicating cancer).
Despite the broad use of navigators, fewer than 6 out of 10 respondents overall indicated that their centers offer callers the option to speak with a person. Giving callers an ''operator option'' has been identified as a practice that is key to enhancing accessibility for patients who have difficulty understanding an automated system, and affects patients' initial impressions of healthcare facilities [29] .
To the best of our knowledge, this is the first study to examine the relationship between a center's system for communication and its service characteristics. This is an important area of inquiry, since past literature has found that African American women are less likely than white women to report their mammogram result correctly when asked [19] , as are Hispanic/Latina and Asian women with Limited English Proficiency [15, 18] . These groups are also at increased risk of failing to follow up in a timely way after an abnormal mammogram [13, 15] , and they are less likely to have a regular primary care provider [44] [45] [46] who could also serve as a source of communication of results. Past studies have identified verbal communication of results [12, 18] as improving understanding and follow up in black African-American as well as LEP Hispanic/Latina and Asian populations. Patient navigators have been found to improve follow up among black African-Americans [31, 32] , and multilingual patient navigators have been identified as improving follow up in LEP women [15] .
It is important to note that we used a high cut-off (C25 %) to identify centers as serving ''substantial'' LEP populations. We suspect that many more of the centers surveyed provide care for LEP patients, since many US residents with LEP now live in communities that traditionally have not have had significant immigrant populations [36] . A body of literature indicates that patients with LEP are more likely to report worse care than those who speak adequate English [37] [38] [39] . It is therefore concerning that a minority of all respondents-approximately 4 out of 10-reported offering callers the option to hear information or speak to a person in a language other than English, and that more than 2 out of 3 respondents overall reported sending patients result notification letters in English only.
Even among the subset of respondents from centers with a substantial (i.e., 25 % or higher) proportion of LEP patients, nearly half responded that they do not send result notification letters in languages other than English. Nonetheless, we were encouraged to find that all of the centers in this subset reported that they had an interpreter available. These centers were generally more likely than others to report communication practices that have been identified as facilitating understanding by LEP patients, such as offering callers the option of communicating in a language other than English, sending letters in languages other than English, and employing patient navigators or case managers with fluency in other languages [15, 40] .
In addition to suggesting that women who receive their screening mammogram result in person or over the telephone are more likely to comprehend their result correctly than those who are solely notified in writing [18] , past literature indicates that a majority of women prefer to be notified of their mammogram result at the time of the test, regardless of whether it was ordered for screening [5] or for diagnostic purposes [3] . Current Food and Drug Administration (FDA) guidelines do not specifically require that centers communicate results verbally, and do not address how best to communicate results to non-English speaking and populations in which low health literacy is common. Instead, the FDA requires that centers notify patients in writing in a timely way (within 30 days in most cases, and sooner in the case of abnormal results), have a system for referring patients who lack a health care provider for additional care, and track their efforts to notify patients [41, 42] . The regulations thus leave it to centers to decide if they need to go beyond written notification when communicating results. Our findings, combined with results from other studies on knowledge and understanding of mammogram results, suggest that these rules may be inadequate for ensuring effective understanding of results by black, Hispanic/Latina, and LEP patients.
Our survey had several limitations. Selection bias is quite likely, given our sampling frame, procedure, and low response rate. We do not have detailed information about the centers that did not respond to our survey. We compared our sample of respondents to the overall population of NCBC-affiliated breast imaging centers by testing the homogeneity of the response rate over nine US geographical regional divisions, however, and did not find any statistically significant differences (p = 0.3343) ( Table 1) . Social desirability bias may have led respondents to overstate the positive components of their communication practices. A framing bias may also skew responses, since our survey did not distinguish between how centers communicate screening versus diagnostic mammogram results. This may be an important confounder, because radiologists are more likely to talk to individual patients after a diagnostic but not after a screening mammogram [43] . Future surveys should incorporate questions distinguishing between the communication of screening versus diagnostic results.
Despite these limitations, our findings, in combination with those of other studies, indicate a need for guidelines to address ways of improving communication of results to women who may have difficulty understanding results that are presented in a written format. While it is true that individual breast imaging centers vary greatly in their patient demographics, future policy efforts need to raise breast imaging centers' awareness of the language and literacy barriers that many women face in understanding their results. Guidelines should acknowledge the growing number of women with LEP and the widespread presence of low health literacy, and should encourage all centers to adopt linguistically appropriate and literacy-friendly practices to convey results.
